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	A. Beam application time
RAN1 has made the following agreement in RAN1#113:
Agreement
· For the beam application time for Rel-18 LTM,
· Beam application time is supported, and starts after the last symbol of the PUCCH or PUSCH carrying the HARQ-ACK for the PDSCH which carries MAC-CE containing cell switch command with the beam indication for the target cell(s)
· FFS: reference SCS, i.e. serving cell and/or target cell
· At least the following components are further studied to define the beam application time
· Whether TCI state activation is received before/together with cell switch command
· Legacy values, i.e.  and BeamAppTime-r17
· RF retuning time when inter-frequency switch is performed, which is up to RAN4
· Whether the target cell is one of the current serving cells
· Cell switching time, which is defined by RAN2 and RAN4, may or may not include the potential components of beam application time above. 

RAN1 respectfully asks RAN2 and RAN4 to provide their feedback to complete the RAN1 work on beam switching time for LTM.



(Online) Issue 3-4-1: The motivation of RAN1 LS 
· Proposals
· Option 1 (Apple, CATT, [vivo]):  RAN4 to analysis the impact of beam application time on the requirements to define in RAN4.
· Option 2 (Nokia, [Ericsson], Huawei, MTK): Need RAN4 feedback on the components that should be considered and studied in RAN4 when defining the value of beam application time.
· Recommended WF
· Need more discussion.

· Discussion 
Nokia: we need to understand what the impact on RAN4 requirements, add sth in cell switch delay?
MTK: we don’t think there is impact on RAN4 impact. RAN1 only asks RAN4 to provide feedback for their design. 
Vivo: no strong view on the two options. Both options are needed. 

· Agreement:


(Online) Issue 3-4-2: Detailed beam application time
In moderator’s understanding, the motivation to discuss beam application time is to align NW’s understanding and UE’s status on when UE is ready to receive PDCCH and/or PDSCH on the target beam. 
· Proposals
· Option 1 (Nokia): RAN4 may reply to RAN1 LS about beam application time that the components listed by RAN1 are studied and will be taken into account as part of the cell switch delay in RAN4.
· Option 2 (Ericsson)
· When UE receive the TCI state activation before receiving the cell switch command, beam application time is same as BeamAppTime-r17.
· When UE receive the TCI state activation along with the cell switch command, and the to be activated TCI state is not in the active TCI state list in the old serving cell, beam application time involves:
· Time required to perform fine time tracking in FR1, if the RS measured is before 160ms.
· Time required for performing L1-RSRP measurement and fine time tracking in FR2 on the target RS.
· When the to be activated TCI state is in the active TCI state list in the old serving cell, then the beam application time is same as BeamAppTime-r17.
· Option 3 (Huawei): 
· When UE receive the TCI state activation before receiving the cell switch command
· THARQ +  , if SSB based fine timing is required,
· THARQ +  , if TRS based fine timing is required.
· When UE receive the TCI state activation along with the cell switch command
· THARQ +  +Tfirst-SSB + TSSB-proc if SSB based fine timing is required,
· THARQ +  +Tfirst-SSB+ TSSB-proc+Tfirst-TRS if TRS based fine timing is required.
· Option 4 (MTK): 
· Beam application time is part of cell switch delay defined in RAN4.
· Beam application time ends at UE finishing L1/L2/L3 processing if fine tracking after cell switch command can be skipped or UE finishing fine tracking on target cell if fine tracking after cell switch command is needed.
· Option 5 (CATT): If SSB based fine synchronization is performed before cell switch, TCI state switch delay is needed, which may include the beam application time (BAT) mentioned in RAN1.
· Recommended WF
· Need more discussion.

· Discussion 

MTK: Beam application time is used to algin between NW and UE on when UE is ready for PDCCH in target cell. Reply RAN1 that UE is not expected to monitor PDCCH before beam application time. 
Vivo: RAN needs to discuss whether RAN4 needs to define interruption requirements.
	MTK: we will define interruption requirement for cell switch.
	Vivo: we are not sure if interruption is needed for beam application time.
OPPO: RAN4 shall focus on how to reply RAN1. RAN4 impact can be discussed separately.

· Agreement:
· RAN4 is still discussing whether beam application time shall be taken into account in RAN4 cell switch delay requirements and the possible latency when UE is ready for PDCCH in target cell in different scenarios.

(Online) Issue 1-1-3: Whether to define TCI state switching delay requirements for TCI state activation of neighbour cell before cell switch command
Here TCI state switching delay requirements refer to similar TCI state switching delay requirements for serving cell. 
· Proposals
· Option 1 (Apple, MTK): No need.
· Option 2 (Nokia, [xiaomi]): Yes
· Nokia: 
· RAN4 to use the legacy MAC-CE based TCI state switching delay requirement for unified TCI states as the baseline for TCI state activation delay for a LTM candidate cell before the cell switch command.
· For TCI state activation before LTM cell switch command, define TCI state switching delay requirements for both known and unknown TCI states.
· Recommended WF
· Need more discussion

· Discussion 
Nokia: intention is to let NW know when NW can send cell switch cmd after sending TCI swtich cmd.
MTK: UE is supposed to perform T/F tracking to target cell.
QC: NW doesn’t have to wait for TCI activation. NW can also directly send cell switch cmd, even before TCI state activation is complete.

· Agreement:



(Online) Issue 1-1-4: Tracking period of neighbor cell when TCI state is activated of neighbour cell before cell switch command
· Proposals
· Option 1 (MTK): The tracking period is the same as the measurement period of L1 measurement on corresponding beam.
· Option 1a (vivo): If DL sync, i.e. MAC-CE based TCI state(s) activation, is indicated before cell switch command, and if the TCI state(s) belongs to a candidate cell which is NOT a current serving cell or an additional cell, the SSB based time-frequency tracking, which is based on at least one SSB sample, is performed simultaneously with the L1-RSRP measurement before cell switch command.
· Option 2 (Ericsson): If a TCI state is configured in the active TCI state list, UE shall track the TCI state once in every 160ms to guarantee predictable activation of LTM HO. 
· Recommended WF
· Need more discussion

· Discussion 
HW: option 1 does not conflict with option 2. If measurement period is larger than 160ms, UE may additional SSB occasion for tracking.
MTK: we can consider to prioritize the cell in the TCI state activation when define L1 measurement requirements. 
OPPO: do we need to define specific requirement for tracking period.
MTK: is common understanding that L1 RSRP measurement period is same as tracking period.
· Agreement:
· Applicability of Te requirement for PDCCH ordered PRACH to target cell
· If TCI state of target cell has been activated before PDCCH ordered RACH, and measurement period of L1-RSRP is no longer than 160ms, UE doesn’t need additional time for SSB based T/F tracking to meet Te requirements. otherwise, additional time for SSB based T/F tracking is needed.


(Online) Issue 1-2-2-1: Whether additional time for DL synchronization is needed in the delay requirements for PDCCH ordered RACH before cell switch command
· Proposals
· Option 1 (MTK, Ericsson, xiaomi, ZTE, Huawei, OPPO, vivo):  Yes with conditions
· Recommended WF
· Recommend agree on Option 1
· Additional time for DL synchronization is needed in the delay requirements for PDCCH ordered RACH before cell switch command under some conditions.
· FFS the conditions
· The conditions will be discussed in issue 1-2-2-2


· Discussion 


· Agreement:

(Online) Issue 1-2-2-2: The conditions that additional time for DL synchronization is needed in the delay requirements for PDCCH ordered RACH before cell switch command
In Moderator’s understanding, Option 1 and Option 4 also include the case that TCI state activation is not received before PDCCH ordered RACH. For Option 5, when TCI state is activated, UE would perform tracking when performing L1-RSRP measurement. But if TCI state is not activated and L1-RSRP measurement is configured, UE would only perform L1-RSRP measurement and not perform tracking.
· Proposals
· Option 1 (MTK, vivo, CATT, Huawei): Conditions based on tracking period/ L1-RSRP measurement period
· Option 1a (MTK): If tracking period (also L1-RSRP measurement period) >160ms, one SSB occasion is needed in the delay for PDCCH-order RACH on neighbor cell.
· Option 1b (CATT)
· The total delay (the tracking period and other time components before UL transmission) is larger than 160ms for tracking, or
· Tracking is not configured before PDCCH order.
· Option 1c (Huawei): 
· In FR1, if L1-RSRP measurement period >160ms, additional one complete SSB burst is needed for fine timing during the duration from reception of DCI command for PDCCH order to transmission PRACH, otherwise no additional time is needed.
· In FR2, additional one complete SSB burst is needed for fine timing during the duration from reception of DCI command for PDCCH order to transmission PRACH.
· Option 2 (Apple,): if TCI state activation is not received before PDCCH ordered RACH, additional time for T/F fine tracking is necessary for UE to meet existing Te requirement when transmitting RACH toward target cell.
· Option 3 (Apple):
· T/F fine tracking T∆ is needed for UE to meet existing Te requirement when transmitting RACH toward target cell:
· If TCI state activation is complete before PDCCH ordered RACH, T∆ = 0.
· Otherwise
· If UE has sent valid L1 RSRP report within [X] ms, T∆ = 1 SSB occasion
· Otherwise, T∆ = L1 RSRP measurement period.
· Option 4 (CMCC): the delay on DL synchronization to the target cell need to be added when target cell is not the current serving cell.
· Option 5 (Ericsson):
· For cells which are not configured in the active TCI state list, UE tracks T/F when UE measures L1-RSRP. If the cell is measured within last 160ms, then no additional time is required T/F during RACH procedure and cell search.
· If a RACH is triggered on a cell whose TCI state was activated before PDCCH order, UE do not need any additional delay for synchronisation.  

· Recommended WF
· Recommend agree on
· Additional time for DL synchronization is needed in the delay requirements for PDCCH ordered RACH on neighbor cell before cell switch command if TCI state of the target cell is not activated before PDCCH order.
· FFS: Other conditions

· Discussion 


· Agreement:


(Online) Issue 1-2-2-3: Whether the time for RF preparation and RF re-tuning is needed
· Proposals
· Option 1 (Apple, MTK, QC, xiaomi, CMCC, ZTE, OPPO, yes): Yes under some cases
· Option 1a (MTK, CATT): Yes if RACH occasion of neighbor cell is not in the active BWP
· Option 1b (vivo): Yes if the PRACH is outside the configured BWP of any serving cell
· Option 1c (QC): Yes if the PRACH BW outside active UL BWP
· Recommended WF
· Recommend agree on Option 1a 1b or Option 1c.


· Discussion 


· Agreement:


(Online) Issue 1-2-2-5: The value of additional time for RF preparation and RF re-tuning
· Recommended WF
Moderator: “Case A: PRACH BW or occasion within active UL BWP” is discussed in issue 1-2-2-3.
· Recommend down-selection from the two alternatives for Case B
·  Case B: PRACH BW or occasion outside active UL BWP but within one of configured UL BWPs
· Alt.1: Reuse the existing UE capability on BWP switching delay for RF preparation and RF retuning
· Alt.2: Define a specific value, FFS the value
· Recommend down-selection from the three alternatives for Case C
· Case C: PRACH BW or occasion is not within any of the configured UL BWPs
· Alt.1: Introduce UE capability to report the time needed for RF preparation and RF retuning, FFS the details
· Alt.2: Define a specific value, FFS the value

· Discussion 


· Agreement:

(Online) Issue 1-3-1: Whether UE based TA measurement is feasible or not
· Proposals
· Option 1 (Apple, Ericsson, OPPO): Not feasible for R18 LTM.  
· Option 2 (MTK): 
· Not define requirements in RAN4 in R18.
· Feasible under the condition that serving cell and target cell are well synchronized. 
	SCS(kHz)
	Threshold on synchronization error between cells (us)

	15
	1.55

	30
	0.35

	60 (FR1)
	0.35

	60 (FR2)
	infeasible

	120
	0.05


· Based on the cell synchronization accuracy defined in RAN4, UE based TA measurement is not feasible.
· Option 3 (CMCC, CATT, ZTE, CTC, vivo): 
· Feasible under the condition that serving cell and target cell are well synchronized
· Network could configure whether to use UE based TA measurement.
· Based on the cell synchronization accuracy defined in RAN4, UE based TA measurement is not feasible.
· Option3a (CMCC) 
· UE-based TA measurement is feasible if there is no synchronization error between cells (for example, intra-DU) or the synchronization error between cells is no larger than a threshold, and the threshold is shown as following table. Otherwise, it is not feasible.
	SCS of uplink signals (kHz)
	 Threshold on synchronization error between cells

	15
	2us

	30
	1us

	60
	0.5us

	120
	0.2us



· Option3b (ZTE)
	SCS(kHz)
	Threshold on synchronization error between cells (us)

	15
	1.55

	30
	0.35

	60
	/

	120
	0.05



· Option 3c (vivo): 
· UE based TA adjustment is feasible, at least if TAE between gNB is no larger than 260ns in FR1, or if it is used for UE autonomous TA adjustment between PRACH transmitted before cell switch command and the actual TA indicated during cell switch command.
· RAN4 can further discuss whether to allow additional timing error for the UE based TA adjustment if candidate cell TRS is not accessible for the UE before cell switch command.
· Option 4 (Sony): 
· RAN4 confirms the feasibility of UE-based TA measurement when the serving cell and candidate cell are synchronized.
· RAN4 shall define the corresponding accuracy requirement for UE-based TA measurement in the case that the serving cell and candidate cell are synchronized. 
· FFS the feasibility when the serving cell and candidate cell are not synchronized.
Moderator: In option 4, the definition on “synchronized” and “not synchronized” is not clearly.
· Recommended WF
· Recommend agree on
· Based on the cell synchronization accuracy defined in RAN4, UE based TA measurement is not feasible.
· If serving cell and candidate cell are well synchronized, UE based TA measurement may be feasible. RAN4 will not define requirements for this mechanism in R18.

· Discussion 


· Agreement:


(Online) Issue 2-1-2: Whether to consider L1 measurements on unknown cell
Background：WF in RAN4#107
	[bookmark: _Hlk135980725]< Way Forward>: 
· For the baseline “UE is NOT expected to use L3 measurement results for intra-frequency or inter-frequency L1 measurement report”:
· UE is not required to perform L1 measurements on [undetected or undetectable or unknown] cell.



· Proposals
· Option 1 (Apple, MTK, xiaomi, ZTE, Huawei, OPPO, vivo): UE is not required to perform L1 measurements on unknown cell.
· Option 2 (CATT): UE is not required to perform L1 measurements on undetected cell.
· Option 3 (CTC): UE is not required to perform L1 measurements on [undetected or undetectable or unknown] cell.
· Option 4 (Ericsson): RAN4 to consider defining requirements for unknown cell.
· If UE has not performed L3 measurement on the target cell during the last [5] seconds, UE may perform L3 measurements before performing L1 measurements
· Recommended WF
· Recommend agree on
· UE is not required to perform L1 measurements on unknown cell.

· Discussion 


· Agreement:

[bookmark: _Hlk127889604](Online) Issue 3-3-6-1: Execution time
Background:
	RAN4#106bis-e
Issue 3-3-12: Execution time
<Agreement>
Wait for RAN2 progress.

RAN2#121bis-e Agreement
The UE may perform early decoding and early validity check. FFS whether Early validity check triggers early re-establishment. FFS the possible timing, FFS subset of cells, FFS if need to specify anything or just up to UE impl, FFS if other signalling to notify network is needed. 
Initial agreements, from RAN2 point of view (may be dep on RAN1 progress).



Moderator suggests following RAN2 agreement and the baseline is that UE performs ASN.1 decoding and validity check after cell switch command.
· Proposals
· Option1 (Apple, MTK, xiaomi, [QC]): Texecution_time for ASN.1 decoding and validity/compliance check of target cell configuration should be added in the cell switch delay requirements.
· QC: RAN4 to not assume UE can always finish a processing of RRC configurations for LTM candidate cells before LTM handover command reception, e.g. the processing and loading the configuration before the LTM cell switch command reception can be limited to only a small portion of measurement related configurations of the LTM cells depending on RAN2 signal design details. And RAN4 to not assume the processing and loading the measurement configuration of the LTM candidate cell before LTM cell switch command reception means the entire downlink configuration of the LTM target cell is processed and loaded.
· Option 2 (vivo): 
· For the baseline requirement, RAN4 assume UE forms the complete configuration and applies it during the execution of cell switch command.
· Texecution_time for the forming of complete RRC configuration from reference configuration should be added in the cell switch delay requirements. The relation between this term and the TRRC needs more clarification in RAN4.
· Recommended WF
· Recommend agree on 
· Texecution_time for ASN.1 decoding and validity/compliance check of target cell configuration should be added in the cell switch delay requirements

· Discussion 


· Agreement:

(Online) Issue 3-3-4-1: Whether to define PCell switch delay requirements for unknown TCI state case when TCI state is indicated together with cell switch command
Recommend conclude not consider unknown TCI state case here and clarity the expected UE behaviour online.  
· Proposals
· Option 1 (Huawei, MTK, CATT, Nokia, OPPO): No
· Nokia: RAN4 to clarify the expected UE behaviour if the target TCI state at LTM cell switch command is unknown.
· Recommended WF
· Recommend agree on Option 1.
· [bookmark: _Hlk135247566]When TCI state is indicated together with cell switch command, only define cell switch delay requirements for known TCI state case and not define requirements for unknown TCI state case.


· Discussion 


· Agreement:


Topic #2: Improvement on SCell/SCG setup delay
Sub-topic 2-1 scope and overall solution
Issue 2-1-3: relationship between R16 EMR and R18 enhancement to SCell/SCG setup delay
· Candidate solutions:
· Option 1: R18 fast FR2 CA/DC setup is independent to EMR feature. (QC, CMCC, ZTE, HW, Nokia)
· Option 1a: in R18 enhancement to SCell/SCG setup delay, solutions based on existing idle/inactive measurement for cell reselection purpose and enhanced measurement are independent of UE support of R16 EMR. (Apple)
· Option 2: For UE to utilize the cell reselection measurement as enhancement for Rel-18, to support Rel-16 Idle/Inactie measurement for CA/DC is a pre-requisite. (E///)
· Recommended WF
· Discussion is needed.

· Discussion 
E///: our concern is if UE doesn’t support legacy EMR then what is the siganling framework?
Nokia: we understand the concern, but this is more related to RAN2.
QC: we have proposal on example signaling design.
MTK/E///: this is about delay enhancement. No need to create a new set of signaling.


· Agreement:


Issue 2-1-5: whether to consider measurement originated from CONNECTED mode before UE enters IDLE/INACTIVE mode
· Candidate solutions:
· Option 1: Not to consider measurement originated from CONNECTED mode before UE enters IDLE/INACTIVE mode. (Apple, HW)
· Recommended WF
· Agree on option 1.

· Discussion 


· Agreement:
· From RAN4 requirements point of view, RAN4 will not consider measurement originated from CONNECTED mode before UE enters IDLE/INACTIVE mode.

Sub-topic 2-2 solutions based on existing measurement 
Issue 2-2-1: measurement report.
· Candidate solutions:
· Option 1: (CMCC)
· for solutions based on existing measurement with non-EMR capable UE, the measurement results can be reported in following two ways (i.e. same as EMR report):
· in RRCResumeComplete (or RRCSetupComplete) message
· after UE in connected mode (i.e. in UEInformationResponse message)
· Option 2: For UE which is not capable of EMR, when the measurement results during idle/inactive mode are available and valid, UE can report these results to network when it enters to connected mode. How to support the reporting procedure is up to RAN2. (MTK, HW)
· [bookmark: _Toc142666026]Option 3: (Nokia)
· The UE shall indicate “no measurements available” at RRC setup/resume complete and not report measurement results in the following scenarios:
· UE does not have any measurement results available from IDLE/INACTIVE mode, or 
· The available measurements are invalid and the UE is not going to continue enhanced measurements in CONNECTED mode 
· When the UE has valid measurements available, UE reports the results as soon as the results are ready.
· Recommended WF
· Discussion is needed.

· Discussion 


· Agreement:


Issue 2-2-2: definition of ‘valid’ in solution based on existing measurement
· Agreements in RAN4#106-bis-e:
· Candidate criteria for measurements validity definition
· A) the measurement are performed within the last [X] seconds before it is reported
· B) the reported measurement results satisfy measurement accuracy
· C) variation of serving cell RSRP/RSRQ does not exceed [Y] dB
· FFS whether a single or several criteria should be used for measurements validity definition.
· Candidate solutions:
· Option 1: criterion A. (Apple, MTK, CATT, Xiaomi, vivo, HW)
· Option 2: criteria A+B (CATT, ZTE, E///)
· Option 3: criteria A+C (LGE)
· Option 4: criteria B+C (Nokia)
· Recommended WF
· Discussion is needed.

· Discussion 
QC: we keep opposing option A. time constraint doesn’t help validity.
	MTK: 5s had been widely used in known cell condition. We see no problem to follow legacy methodology.
QC: we don’t need to define any criterion. 

· Agreement:



Issue 2-2-5: indication of validity for UE configured with EMR
· Candidate solutions:
· Option 1: introduce validity indication for solution based on existing measurement. (Apple, CATT, Xiaomi, ZTE, E///)
· Option 2: introduce new UE behaviour such as UE is not allowed to report measurement result unless it is valid, even if T331 is still running. (Apple)
· Option 3: unnecessary (MTK, LGE, HW, OPPO)
· Recommended WF
· Discussion is needed.

· Discussion 


· Agreement:

Issue 2-2-7: indication of validity for UE NOT capable/configured with EMR
· Candidate solutions:
· Option 1: unnecessary. (Apple, OPPO)
· Option 2: necessary. (Xiaomi)
· Recommended WF
· Discussion is needed.

· Discussion 


· Agreement:


Sub-topic 2-3 solutions based on enhanced measurement
Issue 2-3-1: whether it is necessary to indicate measurement status when entering connected mode.
· Candidate solutions:
· Option 1: Introduce new UE capability to indicate ongoing measurement status indication with target band info. (QC)
· If UE support the capability, it implies UE can perform measurement during RRC setup/resume.
· UE supporting per-FR gap can indicate “on-going” status.
· Option 2: For solution based on additional measurement, the UE can indicate validation status to inform the network for validation of measurements in idle/inactive mode or connected mode. (OPPO)
· UE can report either in RRCResumeComplete (or RRCSetupComplete) message or at RRC setup/resume complete (i.e. in UEInformationResponse message). RAN4 can inform RAN2 about the need for the indication.
· [bookmark: _Toc142666023]Option 3: RAN4 to inform RAN2 in the LS that RAN4 sees benefit in introducing a measurement status indication at RRC setup/resume complete, consisting e.g. of the following options: 1. No measurements available, 2. Valid measurements available, 3. Measurements ongoing. (Nokia)
· Option 4: necessity of new indication of measurement status for solutions based on enhanced measurement is questionable. (Apple)
· Option 4a: Without indicating the measurement status in idle/inactive mode when entering CONNECTED mode, UE can still complete the measurement and report the measurement results earlier if possible. (MTK)
· Recommended WF
· Discussion is needed.

· Discussion 


· Agreement:




Issue 2-3-3: starting point of the enhanced measurement
· Candidate solutions:
· Option 1: Measurement start point is after msg1 transmission for both MT/MO call based RRC setup/resume for simple requirement. (QC, Nokia)
· [bookmark: OLE_LINK3]Option 2: For MT originating call, UE starts to perform additional measurement after paging reception. And for MO call, UE starts to perform additional measurement after first RACH preamble transmission, i.e. Msg1 (vivo, ZTE)
· [bookmark: _Toc142666032]Option 3: Validation of available IDLE/INACTIVE mode measurements may start at RRC connection setup/resume. (Nokia)
· Recommended WF
· Discussion is needed.

· Discussion 


· Agreement:



Issue 2-3-4: ending point of the enhanced measurement
· Candidate solutions:
· Option 1: (QC)
· UE can continue the measurement in the RRC_CONNECTED only when 
· (For MT call only), NW request to report for FR2 CA/DC setup and
· UE indicate on-going measurement status (e.g. on-going) with target band information upon RRCresumecomplete or RRCSetupcomplete, and 
· NW configure MO aligned with reported target band information. 
· Option 2: if the enhanced measurement is introduced, the ending point of the enhanced measurement is when UE sends RRCResumeComplete or SecurityModeComplete (CMCC)
· Option 3: The ending point of enhanced measurement at the reception of the RRC CONNECTED mode measurement configuration (the 1st RRC_reconfiguration message). (ZTE, E///)
· [bookmark: _Toc142666033]Option 4: No need to define an explicit ending point for validation measurements. Enhanced measurements end when the UE has finished the measurements and reported the results. (Nokia)
· Recommended WF
· Discussion is needed.

· Discussion 


· Agreement:


Issue 2-3-5: UE measurement behavior [after receiving MO configuration] in connected mode
· Candidate solutions:
· Option 1: When UE indicate “on-going” status with target band information, UE does not expect to receive MO for other FR2 band except reported FR2 target band upon RRC CONNECTED transition.  (QC)
· Option 2: Whether to perform addition measurement starting from RRC connection setup/resume procedure can be up to UE implementation. (MTK, HW)
· Option 3: it is not prefered that UE continues performing idle/inactive measurement after RRC CONNECTED. (CMCC)
· Option 4: (vivo)
· [bookmark: _Hlk142301505]UE is allowed to continue the measurements in CONNECTED mode if all newly configured MOs 100% align with the frequency layers to be measured in the IDLE/INACTIVE mode and no requirements shall be applied. 
· If the configurations in IDLE/INACTIVE and CONNECTED mode are not 100% the same, the additional measurement would be stopped before UE sends RRCResumeComplete/ SecurityModeComplete
· Recommended WF
· Discussion is needed.

· Discussion 


· Agreement:


Topic #3: Enhanced CHO configurations
Sub-topic 3-1 CHO including target MCG and target SCG in NR-DC (obj. 3)
Issue 3-1-1: PCell handover delay in CHO including target MCG and target SCG in FR1+FR1 NR-DC (obj. 3)
· Candidate solutions:
· Option 1: (QC, Apple, CMCC, vivo)
· Delay requirements of FR1+FR2 DC shall also apply except Tprocessing shall follow HO with PScell. 
· Option 1a: (MTK)
· When PCell RACH and PSCell RACH occasion are not colliding, Delay requirements of FR1+FR2 DC shall also apply except Tprocessing shall follow HO with PScell. Otherwise, no requirements.
· Recommended WF
· Discussion is needed.

· Discussion 


· Agreement:
· When PCell RACH and PSCell RACH occasion are not colliding, Delay requirements of FR1+FR2 DC shall also apply except Tprocessing shall follow HO with PScell. Otherwise, no requirements.


Issue 3-1-2: PSCell handover delay in CHO including target MCG and target SCG in FR1+FR1 NR-DC (obj. 3)
· Candidate solutions:
· Option 1: (QC)
· Delay requirements of FR1+FR2 DC shall also apply except Tprocessing and Tsearch_PCell_Conditional shall follow HO with PScell. 
· Option 2: (Apple, CMCC, vivo)
· Delay requirements of FR1+FR2 DC shall also apply except Tprocessing shall follow HO with PScell. 
· Option 2a: (MTK)
· When PCell RACH and PSCell RACH occasion are not colliding, Delay requirements of FR1+FR2 DC shall also apply except Tprocessing shall follow HO with PScell. Otherwise, no requirements.
· Recommended WF
· Discussion is needed.

· Discussion 


· Agreement:
· When PCell RACH and PSCell RACH occasion are not colliding, Delay requirements of FR1+FR2 DC shall also apply except Tprocessing shall follow HO with PScell. Otherwise, no requirements.



Sub-topic 3-2 CHO including target MCG and candidate SCG for CPC/CPA in NR-DC (obj. 4)
Issue 3-2-1: PCell handover delay in CHO including target MCG and candidate SCG for CPC/CPA in FR1+FR2 NR-DC (obj. 4)
· Candidate solutions:
· Option 1: (QC, CATT, E///)
· D = Max [DCHO, DCPAC], where
· DCHO = TRRC + TEvent_DU + Tmeasure + TCHO_execution +Tprocessing + TIU + T∆ + Tmargin
· DCPAC = TRRC_delay + TEvent_DU + Tmeasure + TUE_preparation + Tprocessing + T∆ + TPSCell_ DU + 2 ms
· Option 2: based on obj.3 with update in yellow highlight (Apple)
· DCHOwithCPAC_PCell = TRRC + TEvent_DU + max(Tmeasure_CHO, Tmeasure_CPA/CPC) + Tprocessing + TIU + T∆ + Tmargin + TCHO_execution
· Tmeasure_CHO is same as Tmeasure for CHO
· Tmeasure_CPA/CPC is same as Tmeasure for CPA/CPC
· Option 3: (MTK)
· DCHOwithPSCell_PCell = TRRC + max {TEvent_DU_PCell + Tmeasure_PCell, TEvent_DU_PSCell + Tmeasure_PSCell } + Tinterrupt + TCHO_execution and Tinterrupt = Tprocessing + TIU + T∆ + Tmargin, and 
· Tmeasure_PCell is the time to measure target Pcell
· Tmeasure_PSCell is the time to measure target PSCell
· Option 4: (CMCC, ZTE, HW)
· DCHOwithPSCell_PCell = TRRC + TEvent_DU + Tmeasure + Tprocessing + TIU + T∆ + Tmargin + TCHO_execution
· Option 5: (vivo)
· DCHOwithCPC_PCell = TRRC_delay + max (TEvent_DU + Tmeasure_PCell, TEvent_DU + Tmeasure_PSCell) + TUE_preparation + Tprocessing + T∆_PCell + TPCell_ DU + 2 ms
· Tmeasure_PCell is defined from the end of TEvent_DU until UE realizes the condition of PCell handover is met and identity of new PCell is determined.
· Option 6: (Nokia)
· DCHOwithCPAC = TRRC + TEvent_DU_CHOwithCPAC + Tmeasure_CHOwithCPAC + TCHOwithCPAC_execution + Tinterrupt_CHOwithCPAC

· Recommended WF
· Discussion is needed.

· Discussion 


· Agreement:
· When the UE is NOT provided with CHO-only configuration
· DCHOwithCPAC_PCell = TRRC + TEvent_DU + max(Tmeasure_CHO, Tmeasure_CPA/CPC) + Tprocessing + TIU + T∆ + Tmargin + TCHO_execution
· Tmeasure for CHO is used as baseline for Tmeasure_CHO
· Tmeasure for CPA/CPC is used as baseline for Tmeasure_CPA/CPC


Issue 3-2-2: PSCell handover delay in CHO including target MCG and candidate SCG for CPC/CPA in FR1+FR2 NR-DC (obj. 4)
· Candidate solutions:
· Option 1: (QC, CATT, E///)
· D = Max [DCHO, DCPAC], where
· DCHO = TRRC + TEvent_DU + Tmeasure + TCHO_execution +Tprocessing + TIU + T∆ + Tmargin
· DCPAC = TRRC_delay + TEvent_DU + Tmeasure + TUE_preparation + Tprocessing + T∆ + TPSCell_ DU + 2 ms
· Option 2: based on obj.3 with update in yellow highlight (Apple)
· DCHOwithPSCell_PSCell = TRRC + TEvent_DU + max(Tmeasure_CHO, Tmeasure_CPA/CPC) + TCHO_execution + Tprocessing + Tsearch_PCell_Conditional + Tsearch_PSCell + T∆_PSCell + TPSCell_ DU + 2 ms,
· Tmeasure_CHO is same as Tmeasure for CHO
· Tmeasure_CPA/CPC is same as Tmeasure for CPA/CPC
· Option 3: (MTK)
· DCHOwithPSCell_PCell = TRRC + max {TEvent_DU_PCell + Tmeasure_PCell, TEvent_DU_PSCell + Tmeasure_PSCell } + TCHO_execution + Tprocessing + Tsearch_PSCell + T∆_PSCell + TPSCell_ DU + 2 ms, where
· The definitions of TRRC, TEvent_DU_PCell , Tmeasure_PCell, TEvent_DU_PSCell , Tmeasure_PSCell, TCHO_execution, Tprocessing are the same as the definitions in the delay requirements for Pcell
· Option 4: (CMCC)
· DCHOwithPSCell_PSCell = TRRC + TEvent_DU + Tmeasure + TCHO_execution + Tprocessing + Tsearch_PCell_Conditional + Tsearch_PSCell + T∆_PSCell + TPSCell_ DU + 2 ms
· Option 5: (vivo)
· DCHOwithCPC_PSCell = TRRC_delay + max (TEvent_DU + Tmeasure_PCell, TEvent_DU + Tmeasure_PSCell) + TUE_preparation + Tprocessing + T∆_PSCell + TPSCell_ DU + 2 ms
· Tmeasure_PSCell is defined from the end of TEvent_DU until UE realizes the condition of PSCell change is met and identity of new PSCell is determined
· Option 6: (ZTE)
· DCHOwithCPAC_PSCell = = TRRC_delay + TEvent_DU + Tmeasure + TUE_preparation + Tprocessing + T∆ + TPSCell_ DU + 2 ms
· Option 7: (HW)
· DCHOwithcandidatePSCell_PSCell = TRRC + TEvent_DU + Tsearch_PCell+ Tmeasure_PSCell + Tprocessing + TPSCell_ DU + T∆ + Tmargin + TCHO_execution. where 
· Tsearch_PCell is the same as the definitions in PSCell change delay in section 6.1.5.4.2.
· Option 8: (Nokia)
· DCHOwithCPAC = TRRC + TEvent_DU_CHOwithCPAC + Tmeasure_CHOwithCPAC + TCHOwithCPAC_execution + Tinterrupt_CHOwithCPAC
· Recommended WF
· Discussion is needed.

· Discussion 


· Agreement:
· When the UE is NOT provided with CHO-only configuration
· DCHOwithPSCell_PSCell = TRRC + TEvent_DU + max(Tmeasure_CHO, Tmeasure_CPA/CPC) + TCHO_execution + Tprocessing + T∆_PSCell + TPSCell_ DU + 2 ms,
· Tmeasure for CHO is used as baseline for Tmeasure_CHO
· Tmeasure for CPA/CPC is used as baseline for Tmeasure_CPA/CPC


Issue 3-2-3: TEvent_DU
· Candidate solutions:
· Option 1: TEvent_DU is the delay uncertainty which is the time from when the UE successfully decodes a conditional handover command including target MCG and candidate SCG for CPC/CPA until a condition exists at the measurement reference point which will trigger the CHO and CPC/CPA (QC, Apple, CATT, CMCC, vivo, ZTE, HW)
· Option 2: (Nokia)
· When the UE is NOT provided with CHO-only configuration, TEvent_DU_CHOwithCPAC is the delay uncertainty which is the time from when the UE successfully decodes a command for conditional handover with conditional PSCell addition/change until a condition exists at the measurement reference point which will trigger the conditional handover with the conditional PSCell addition/change.
· When the UE is provided with CHO-only configuration: TEvent_DU_CHOwithCPAC is the delay uncertainty which is the time from when the UE successfully decodes a command for conditional handover with conditional PSCell addition/change until a condition exists at the measurement reference point which will trigger either conditional handover or conditional handover with conditional PSCell addition/change
· Option 3: TEvent_DU for CHO with CPA/C shall reuse the TS38.133 clause 6.1.4. (E///)
· TEvent_DU is the delay uncertainty which is the time from when the UE successfully decodes a CHO+CPAC command until a condition exists at the measurement reference point which will trigger the conditional handover (CHO). 
· Recommended WF
· Discussion is needed.

· Discussion 


· Agreement:
· When the UE is NOT provided with CHO-only configuration
· TEvent_DU is the delay uncertainty which is the time from when the UE successfully decodes a conditional handover command including target MCG and candidate SCG for CPC/CPA until a condition exists at the measurement reference point which will trigger the CHO and CPC/CPA.


Issue 3-2-4: Tprocessing
· Candidate solutions:
· Option 1: reuse agreements in handover with PSCell. (QC, Apple, CATT, CMCC, vivo, ZTE, HW)
· Recommended WF
· Agree on option 1.

· Discussion 


· Agreement:


Issue 3-2-5: Texecution
· Candidate solutions:
· Option 1: TCHOwithCPAC_execution is the UE execution preparation time for conditional handover with conditional PSCell addition/change, and starts after UE realizes the conditions of CHO and CPA/C are met and identity of the target cells are determined. TCHOwithCPAC_execution can be up to 10ms. (Nokia)
· Recommended WF
· Agree on option 1.

· Discussion 


· Agreement:

Issue 3-2-6: Tmeasure
· Candidate solutions:
· Option 1: Tmeasure for CHO with CPA/C shall be updated to T target cell_SSB_index_identify, which is the from the end of TEvent_DU until UE executes a handover to a target cell and interruption time starts. (E///)
· Option 2: (Nokia)
· Both when CHO-only configuration is provided and when it is not provided, in the definition of Tmeasure_CHOwithCPAC, take into account that the UE continues to evaluate CPA/CPC condition until CHO condition is met even if the condition is met for some candidate PSCell before this. In this case, the duration of Tmeasure_CHOwithCPAC = Tmeasure_CHOwithCPAC_PCell 
· When CHO-only configuration is not provided, define Tmeasure_CHOwithCPAC to take into account that the UE continues to evaluate CHO and CPA/CPC conditions until they are both met. In this case, the duration of Tmeasure_CHOwithCPAC = max(Tmeasure_CHOwithCPAC_PCell, Tmeasure_CHOwithCPAC_PSCell).
· Recommended WF
· Discussion is needed.

· Discussion 


· Agreement:

Issue 3-2-7: FR1+FR1 DC
· Candidate solutions:
· Option 1: requirements shall be same as FR1+FR2 DC except Tprocessing, which shall be same as Tprocessing defined in handover with PSCell in FR1+FR1 DC. 
· Recommended WF
· Discussion is needed.

· Discussion 


· Agreement:

Issue 3-2-8: others 
· Candidate solutions:
· Proposal 1: RAN4 not to define the corresponding RRM requirements on Enhanced CHO configurations including CHO with CPA in NR-DC (obj.4) in Rel-18 and postpone to them in further release until the deployment of from SA to NR-DC is supported (vivo)
· [bookmark: _Toc142664854]RAN4 to consider whether the measurement requirements considering some candidate PCells and PSCells may be relaxed after one candidate PCell or PSCell has met the condition for CHO or CPA/CPC and the UE continues to evaluate all cells until both conditions are met. (Nokia)
· Recommended WF
· Discussion is needed.

· Discussion 


· Agreement:
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